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(54) BALL TRAJECTORY MEASURING DEVICE 

(57)Abstract: 

"PROBLEM TO BE SOLVED: To display a trajectory of a ball by a 
single continuous line, and automatically measure the height of the 
real highest point, carry, deflection, etc., of it. 
SOLUTION: CCD cameras 21-1-3 for detecting the highest point, 
and CCD cameras 22-1-5 for detecting a dropped point are 
installed in a straight direction to a straight line L connecting a 
target dropped point position P1 to a striking position P2, and a 
CCD camera 23 for detecting deflection is installed on the same 
line with the straight line L Using the CCD cameras 21-1-3, 22-1- 
5, and 23, images of a ball during run are taken, the images are 
processed to detect the highest point and the dropped point, and 
the height of the real highest point, carry, deflection, etc., are 
determined by a position calibration and operation process. 
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(57) i&m 

[flSjfc^JS] iTIgeiP 1 <k*TSHaSP2£:$$S 
21-1~3t. lT^fflfflCCD*^722-1~ 

2 1-1-3. 22-1-5. 2 3£JBl^-C!RfT4 j a>/tf 





[i#»t*#«>i5ii] 

±E&C C D* * ^ fcfi^KiSia* ;h.f=BH»E«»«: 

s^at, 

f+jHSBJ&fflro h -J it r A^swigarJisg 

£*LfcB*isk ^-;m«$-Jii5#ccD*^^ANe,±iE 

£ai=±Ea*4aaSBl*att bf-<7 ;u Kttfttfr 

or, #7u- A^^'j— roiBjftoe— - 5(0^^7^— ;u 
a. 

t a^fl-ca-TaiBttBirfii i+nsa-f < 1 1 

±E c c D * ^ 7 i: <@ * l= £ *tfc HBE1S!£t* t . 

tf-MMttfli® k y **-fi^^sitT*^«^ar-JiS 
StifeSHUL /P-;Hffl<a*JbECCD*^^j!)^e,JiEli 
<gtE*l;*H*^S*iW d 7 U- A ;* * 'J - <t L r fl* y ii 

*k cwH^Eius^i^^yii^ti-s^u-Ay^'j- 

£l!lz.tg5;1Sg«mga-C*M# tf— & *-.>U K;HS$ff 
■oX. U — =E 'J — <7)ID^<7) fcf — 9 Ofr&vfc — )V 

*rofg£Lrs#-rsiH£££»si.. tt«ift$±B%=- 
a. 

c»*«3] *TS(aa<t^T^§seat$^iH« 
ic*t l Ttssisifioifit -5^-;uro^ia^(4a 

±Eit®i-» l TSX^raj-ea-^mT^ s fflifiajfi^i; 



*#BB2 0 0 1 -1 4 5 7 1 8 

±Efi^t i^^isi-e^iT^ a ^{iaicisi itrsa-r 

±E=& c c D * ^ <t <1 * K S *ifc!H£E1S««i* 

RB«iE«j«(*ic««**ifcai»fli3ssia**t®««i 

±EBD«aaSIBS««ffll-r-&fc«>lc«ttSttfc*!lffll«a 

-kEn*AB£BlcBfll $ ^ =. $ - £ £ a *. . 
ItS1 Steffi© h 'J **-«-^-^S(tTA^*i|ffl)g®-C?f§^ 

H«E1SJgH*^ji8!fi«Jlc ? L — A * ^ y — t Lt IS y & 
*k cogi#E1S!««:irffiiyii*tLS7U-A^^E y- 
*MI=-bea*A9ttB-CBft' tf-* *-;u K;Hg£fr 
or. #7 u— A^^y— (Oiumoif— ;u 

a. 

[fi#JS4] ±ESii5^eiffiffl C C D * y 7 1*. 3£ 
W±7^UlT"Cfcy. 1 3mfrb 1 5m(0^ 

Rl £ fc 1 1 r Ifc S )a ± & £ r* Jl ± If •& IS] # I fg g -f £ # 

j£<t Lri^-SiSjfcJSi *fci*is*«3icseKro^— 
soa-aBB. 

[IS#JS5] JiEmT^^asfflCCD^^^I*. 5£ 
jy±1 5^1ilTrfey. ^ ^ $ 1 3m^b 1 5mOT 
^P^*l+rtfe®^e. 1 mfel±1 OmJMT(D^$rMT 
5-riS]^lCi6g-r^m/S«t Lri^-Sgf^JSl . 3, 4(0 

i^-r *xfr 1 JSi-E^ro^-;u5»jia)fta^ao 

e, 1 miii_t i omJUTros^rmTo-riaiticigM-r-s 

filfigt Lri>£>if#JS27bM»#J£5<Dl^-f;MM «lc 
E«(D7H-;u?iii(DStSi|Sao 

[is*3S7] ±ES^jS«iaifflccD*^7ri5ya 1 

**t±ElHt«!iSSar*7t?-;KD5*iIf£ltA<^Ufc^ 
<b: Lr±m*ti-fcli#ic»ur. *-^-±a)±Tu^-r 
H^-^p>te*i-ifi]A^r*¥^igr-. fe-5^^lt, £ 
eL^+t*>-^t>^ir(SiANorSit^s-eiiiicaii 
sisfij^^fTacti-cfeysijiOTSSi^^^aiLr. a 
oy& $ a i;tniea A^e> mm & i-s -a * r oa§et $ 

efSlt;1il'ri)«B£i: LrL^€)iS*«U 3, 4, 5. 6 

Cis*ii8] ±E^iT^maifflccD*> ^risyii 
**t±Eia«fliSSar, ife®ic^T-r-l)ifi«<D^-;u 

0>®mffmffi&t LX£.f$.2*ltzWi$UzKLX. 

-±ro±T^-r*i*^-^e>ft&*i-iRiA^-3r*^s 
r. &-51M*.. fi^i^+iA^-^/i^&fte^i-isiANors 
e^sr-iiiicemsicfij^^ ft 5 c t ic^ y 7t?-;KDtiij 
m^omTMz&tiiLx. tTSfiaA^tfesic^T-r-s 



(2) 



(3) 



0 0 1-14 5 7 18 



*T?a>BB*e«tta*-«*rti: LTi*4»*ai* 

3. 4. 5. 6. 7(D^rtLAM WcEttO)*— ^»5t 
attaSB. 

9 ] ±IBX Ufelliffi C C D * > ^ T*I* y 

s-eBfcaBRisfflg^fr? c <t iccfe y jKD*6ffi-^ 

1 aicBBatf-JUaitatl-attB. 

[BHOtHOttBin] 

[000 1] 

[»a<DB-r«tt«#»3 *«ai*#-ju»ato>tfaa 
■to!)Xu«sa»tfa!T#*j:3i=-r**a>-c*y. 

[0 0 0 2] 

[ft*coft»] JI/®BX«4>t|-aicM:. cc 

d * > ^ * ffl l*t l feBasaaaaSBi^a y & 

[0003] ±ECCD*>7*ffl^fcfli:Ltli, W 
H8¥6-3 2 3 8 5 2#C:JSlvc % yA"^H^CC 

d**^*biv ttccD^^^rcfeyanKL/cHflt* 

B*AaaBI=Ry&A/T?9IJtflaU St<b<Dftofc« 
#aw * £H / 1 J z t \z& y #B<b@tt 

[0 0 0 4] 

MBtfBftLJ: 9 &-*-«■■] ±EW-3B*ftl*. =fiU 

=fib77K-;ua)iiifrttii*Btna>iHk& ltm lti> 
m-*>*v9— eh o (a) (b) 

[0005] :^5!:1-^:(!:r\ *m»rc»jc-r* 
#-;i,a>ttB * ttB -T 4 d fc ft<-c * 4 tf. 
mtlt-&tUZ>0)Vs S10 (B) \Z7jk-?&?\Z % T73 

a^6±*ic*Tjeai=j:*ajiiifiiK««T?»a©«Kjfl 
ssaatULj:?*: LfzH^. AtwtixiiLmir&tzto 

lc*JBir*»jft<oa«l*ffl3btfTAa:l^**^*«. * 



*i-i*a3e#^a«»i3,kyff 3*»^**fc»*iB* 
■u aaMKVictmatffc*. 
[oooe] *aai*±ELfcHarca*r«:**tfc* 

a>*fjfc#«ri±ric a«ufc i ;uo>»a 
* 'j7;u*^A!zi^L-c. «a*<»aa>#*WT?# 
s^d-rat^ic. 5iBS<&esjsa>B;£* ma*, b 
«tt«to)Xu«saati-a-e***dfc-r«ci:s» 

[0 0 0 7] 

fTBttB&&Tj&BBttB&£tt«!ttt 

>^<h. ±Eit«^»L-citx*fii-eMo*Tjiaa«e: 
■a«ciwtt*<Ktti *ja±a>»Tjft«ttfflc 

CD*^ 7 t, ±EftCCD*>^tffl^lCftttStLfc 

BMBttfKftfc* ttB«Ettttf*lc»tt£;hfcaj(Aa 
MB£MrBB*aSB&« -kBBBflMBBeMOT 
«fc»f::fMl£*ifcMMKB£* JbBB«ABaBf=f£ 

f&£titz=E-$-t£ffix_. tf-anttaa h y 

tBltTfr&MffttB^aaSftfcBtllL tf-JUB«* 
±E« CCD*y 7 ^6 ±EBttE1t HEtt^atttfll:: ^ 

u— A>^y-t u-cnya*. zaaaBvaftfcA 
ya*tt*7u-A^^y-eafr±EB»«aaB-e 

(DiiimcDe— ^(D^^Tt^— ;uKLTl^< c£lcj:y* 

-c i> * tf - juvaa ttaaa satt l t i> « . 

[0 0 0 8] ±E<B£5I^ *ajSa>«fflffli3c*:tf»T 

jA^ttUa iW#ccD*y 7 £ttM*attBicK 

*«*iai^t)ffiit4ci3b<-e#. ±E9RaBa<fcy«a 
aaaa**tT3c:fe. **jftfc*tf*Tjft**m-c 

[0009] *t % *awi4. flrattBi»TjSB«tt 
B&ea^KB&nAM-eaTjKBBttBicnitrBB 

±EccD*^7tl^l:«« * 4tfcB«Btt*ft t . 

ttBBEitai*ictttt$*tf=aii:fflaaB«dt;fl«ffi 

Igld:, JiEB«fflattB«MWi-r«fa«)l=}«A$tt 
fcBUPafii. ±EBB«aBBfctt«Stifc*-*- 

fcta** «-aB»ao>hy»— «#*B(trA^6a«i 

A x & ± EiH«Efii««:^il^M lc ^ U- A >^'J-iL 

■cay a*. za>inaE«ai*icaya**i«7L/-A 
* y -*Bf=±Ea*»a«B-ca#e-**-;i, k 



(4) 



t$BS2 0 0 1 -1 4 5 7 1 8 



tts*anB«««ic«TA«tt 

[0 0 10] Stir, *«Hf* % fTBttK^ftTdBfll 

^^tbfflCCD^^^t. ±Eltl«f::*tLTtt£*|p|-C 
MOST* lattBiEttlzM-r *'>ft< 4* 1 £ia± 

TjaB«tt«i=«H-riw-r**ft< t * i ^wkdx 

$ ±E* CCD*^W6 JLEIDttE1t«{t'<t 

aiawrc^u— a^^eu— <t LtJsya^ :: auntie 
mmm~® y ? u- a > u — *«i=±Eaijr 

^ y— <DIS*(&lf— KLTLn< C<t 

So 

[001 1] ±Ba>cfc9ic. m^£0>Efcffiffl. &T£<D 

jiS»lcfe(+4ll*t--JtlcJE*4zi3&<-ei?-«. 

MtaraBiiifttttpWflrefcy. 

4MD L fc»* 1= t WIS T- # « o 

[0 0 12] RftMftlHftfflJitt* SCCD^J^t'I 
IB Lfc#— □ ^IBM^tflilfkaSttBna) A 
/ Da £tfrLT-x£>$UMI#<t LT1/30s 



o>ir*EB*^ & juoff jhw * t?*e * n* c t ic * y , 

iKD»Siglt3&«il«Lfc-*<Df»t 1 fk<*> 

■«36«flfe*aF*L«. CflDMSKASttlK-e^Jft^tkfeltt 

[0013] w-awH»«#tLra>hy#— fl» 

**4*l**fc»(r. !T»tt«l=iS«Lfcl»«*fcf*tt 
ttHiPSB£»lfeU Rl/-HWBMIi:J:^ fTSttfl 

©im iz irm * +i « maunem <d a > k □ —luxm t * & 
«fifc*turfcy, -tB if«witt«^6 <7) h y#-{g 

ASttS3b<ttffi £ ft T l^S # c c D 2j > ^ »b <&!H»fI 

-^a)wyi2i^ttt«>4<fc3^»*«#*tt*Lr^4o 

p— iu»«icj:yB«jiBasi«icii«a)wya^sffih 
■o>iii«iB»i^6iiTB»c-e«aaiss'r«^. 

[00 1 4] ?S:fc\ ±EccD*>^l4S»ittyttte£ 
#7LScfc5lr-r^i:. M-SRa>RR. *y > h^X h3b< 
l£«Sffllct>f- or felbLTt. aHLfci^-;i/«»(D 

[00 15] ±ISil;^iilfflCCD^^7l^ 3^ia 

±7*iaT-cfcy* 1 3m^b i smomm 

S. *€>(c, ±E^iS^«iaifflcCD*y ^(^StJTSI 
^iBlZifit^* y ^ £tm<iBcJ: ij45m^&90 mBttt 

±7*iSlT0>CCD*y^t±EmiW"CK«'r«fc. ^ 
— JUWil S«*t S Ml < « ^ £ c <h (7) t? # « gEH3&<l£A< 



£ 0 JT*tt««ir«tiS^tt«a>CCD*y^* 

*TSftB <fc y 4 5 mfr t» 9 O mMtitzWiWi&mzT & 

±IE*Wc»JBB**t4^i:tt«:<. 7 y £ < > 

[00 16] *fc. ±temT^«ltiiffiCCD^y ^|* % 
5^JM±1 5£JsJLTT-fcy. #*^7S1 3m^b 1 5 
m(DPflffi$fct+-C*6®;6*£ 1 mJsLtl OmiaTa>lfc*T? 

'OicfTWMfly t jtsheui <t J5*mi^« y »itr tss-r 

c y ^(Digasi^ £±iai&filic <r « t #1=* * 
>^*ay#ctT»«-r44:. tf— </ua>*TjSj&<im«L 

[0 0 17] ±E«KjSatHfflJ3<*:tf*Tjiaattffla)# 
l8«fcy2 0m3&^4 0m«|*l/S:tt«frK«LTL^4o ± 

BM0)Blfiiti*itccD*^7tl«t*t, # 

[0 0 1 8] *fc % ±KXL/«fflJ!!CCDay ^f*. «b 
1 m£l±1 OmiaT^igST'MT^'rrfil^lclSg 

±IE«HJUttlc*. JtElM*£n-lM*±"e 

[0 0 1 9] ±BSfii§f&l${iJfflCCD*j>^T?I& 
ya*n±EB««*»«r*-iU0)»it*£(t^51*L 



<ftBS 2001-145718 

«=a»sis*«tf¥3cticcfcywii(D«ji5ja*ttaiL 

[0020] COcfedlC. gig^fcUfflOS-CCDrt* 

^icj=y. *-;uA«*jBjftiza-r«5iijt*«»fiiJ:y« 

*ISl±rc±Ej6*0)ia^lBtt«i:. *::*5tiIa>MSift 
«Lfc»<!:£:a fettle. SfittB^&±fcM^orMA 

i*±E/^^-*isiT-e*y. waia)S«jfi[iza-r«£: 

[00 2 1 ] ±E©*9l-»aflD«*A**U^#S 

LTfc< nB±OttB£ft£attB£a4§ttH 
(ttBttiE) *M»MB»-CfT-3Tj3*. BB±"C0>« 

[0022] ±&mTjk&LihmccDj3* =?vm 
Sit jfe*-e«f= e*£IE*Mffi * 5 c t rccfc y /K-;kd 

[002 3] C(D^5(C. ^T^«ltlifflCCD^p<^r* 
*yaA/f£U«*»f=LT. '±BB«, *¥»4LMii 

[0024] ±!2XUgaifflCCD^y7t5l 

- $ — ±o>±ti vT*u^-*fr t> o r tK¥^ 



(5) 



[002 5] ±EXU^aifB<7)CCD;&*7lr < i;yi5y 
a**tfc*-;HHftt. i*<Dl«CD!$Sli&££/£LT 

±lzli-^(D^it^a^^tt. #-;n&<a*lttBl::» 

¥36***LM*MSfe*T?J«l=a«lR(6*|3E*tT9cfc 
T?s Bffi±-e*TjS£«tU-e#. M^t'J^b-y 

[0026] ±i£Lf-£ E(ii^i:l:CCD*> 
33, ±E = ttB±Tlc*> ^£»BL"Cl*:ftl>iid(*. 

o>*£ttB-e*&. 

[0 0 2 7] 

[agama**] bit. *9mo>7K— ibWia)ti-n 
[0028] an*, *-;uwaa>tf»»« i r*&y. 

CCD*>^21-1~3«t. *Tjftfl!>iK-^9KI*B 
?L&mT&&&mCCDj3*^2 2- 1 ~5f*. JgT£ 
SSfiiP 1 £JTlH)tBP 2 &£tt#BBL 
*|S]|c**rb**xti**. ;uo>Xu£ffi*. 

£XU8fcfciifflCCD73;*7 2 3 I*. ±EItl*L^H-« 

±c:KB£*i-ci*<5o 

[0 0 2 9] ±E**jfttttBI!!CCD;*jy ^ 21-1- 

■flt*«r*a>*»*L<. *HSS^Sr*ii3^ffiffiL 
tl^o JIMnttKSttHrtt. tTSSiiSP 2lrg*,i£l> 
1(DCCD*^2 1-U, ITW&BP 2^6tlL 
7}fp] (0*<DX7^fp]) ^CDEgtx 1 #4 5m^b9 Om 

»»icky. «*jfta>ttB3WWr*-r4c^:**itLTa 
jEfcttBf::SBLTl*4o ^B<DBPMI*i 

3m*6l SmlCS^LTfey. ±Ett« L3&^ltff» 
(Pi (0 + O>Y73ft) (DSiSiy 1 l*2 0mfr&4 Omit 

«*tfctt«fcLr*y, **is»Bt?i*3 0mic»E^ 

[0 0 3 0] ±ESi^^«ia3fflCCD*y ^2 1-1~ 
30>IS:®S5£I*. 0 2 (A) [z^-f ifeSOT^^ 



*#ffl2 0 0 1 -1 4 5 7 1 8 
#lc«ltrK«LTl^4o fcfc\ ±ES§8ix i % Sigfy 

1fc«fctf#**^Ba>BMl** &**Lt>±Bftftti!>ttB 

lcBBS**t4tO!)-eritt< % S§86y 1 <t<&*> 

»a*a*LTffi*.*ct*<'c*. am-*-*** 

^U>X(Dj£ftg«*Wc>:*U*. SafcEBtlrigSRS 
Ltt*t^. Stic* *BfHaES-«tR|iaF-frfc^Ji 

[00 3 1] STjSattiJHCCDa^Z 2-1 

-5t, JtE^«ic»TjSA<maLrtw»c7f?-;uw 
rjsy. «Tjii(*«»jftiztt^rim«-r*>sB^ffit^fc 

^5^A>^ 1 5^ffSfl6ffl-rS- < t/)<$?^L<. *§ll&£ 

M-cii5*«ffiltt^„ KfitiBf** *TjftB«ffi: 
■ Pi**ibi:JT*ttlP2«lz2^ FrS{£MP2£ 

Bf»Bm**lfCKBLr^«. 
^MO)HHSIi3cfctfuUaL3&^(DBI||y 2 [*_LE^iS£gfc 
a3fflCD#CC D±* =? 2 1 - 1 - 3 tmtik^WifcLXl^ 

ho 

[0032] *fc % ±!5iT^UifflCCD*>722 
- 1 ~5<D|£g;g£f*. 02 (B) IZtt^&oIz^ *fT 
jft#ifiO)(Sl^— ;U9H51*e7L4fc«). *B«fcyimia. 
±1 Oml2lTO)iiB7!KBBIIra)ttSUc«^«TKdh 

1$R£Ltfcy, <#|C. 4m-7mG)iil:t^^ 

*T5-riSj#ir«ctTl^*o SiJtly 1, 

BttBML *;*7£f&l*. &-rLi±E»ffll=»5£**i 

[00 3 3] SfclC. XLx«Sa5JBCCD*M^2 3 1*. 
tR— ;u<DXL/*a*J:yffix4fc«>lc/Kj:< £i 1 £KA 
IftfflLtfiy, **liWCI*l4«BLt^4. K 
M(iM(*. J§T*jft*«»c«iL*fctf>rc* iSISLi:^ 

-«± cssa±t#t) t^tjssmip 1 ttim 

tttP2HKOBtD0)1 0%(Dft*ect*rBttBP2j: 

y IIMottB** £ d ay 5 $ *£ itflrBttB p 2 
«fc y **Ottt*-C©«i-CMt « d <t L < . 
**»»«-*?(** IE 1 \Z7^f^5\z. lT>ttiP2«feU 
»»|rRlltt^. £*r, KBffi$f*« 02 (C) [c 
«rj:3lC % X L/ftUJffl C C D * ^ 7 2 3 t MTfiM 
<7)7tf— ;UpiiI£g^&fc<fc[^ *®cfcy 1mia±1 Om 
iilT<7)S$ h 2 Tf*TjSlf*ifilr* * ^7?fS) * filt^ST 
*-r««-(?KBLTl**. 

[003 4] JLEXU«iaifflCCD*^7 2 3 

[±, xu$<ty«s<i:<«iai 

T. iEttttLtH-B-tcDA^^CDfi&rfifrBBWC 



(6) 



fcmi^ B2 (C) \Z7f:Tt&?\Z % iT^§S(4lPl 

ct y rrstts p 2 1 E»«a>tt«-c»T* a p 1 

[0 0 3 5] ±E»KiS«ttffl. SrF]fi«ttiflk Xufe 
tllffiCCD*^72 1-1-3, 22-1-5. 23 

*mmi&mvitmmm)&mtt2:0>=E; out*? 

T*. ffiffi(DWm$ktf 51 2x48O1?1/3Osec0 

[0036] ±lE§CCD*^721-1-3, 
2 2-1-5, 23(t SSlc^-r^?^. tR— ;us»it 

flMMMt2l*. »«-r**>^«i:Htka)A/Da> 

Tfcy. ±lBA/DU>/\-^7?^LT#CCD*^ 
72 1 -1 -3, 2 2-1 -5. 23£J£*rf££& 
lc. ^yAtiy'-®«7 r -^*U«tHfii^«:8. 

□ 7. 8. >nw«as^e9(*. ft 

£ft£D/A:a £ 1 Oti^tL^o 

[0 0 3 7] ±EH*fl«SB2£»1ft£tl««l 

p— fr&Wetfrbte y. S3 > hn— ;ugB6i**x 
ha>ezL-^ 5<tij^fflis^a2a5fei[c^iaL. *x 
h =i > e^-^ 5 »6MttnuKt 2 (ctij^j l 

t^l)o £fc. Hl^lgl2^b(Dl^{i3>hP- 

;Ugi6^Lt^X hP>tfzL — ^ 5|CA^-T^c*:5 

[0038] ±G*A hP>tfi — £ 5IC(*. 

*T»tt«P2j:yfr»*filO!>lW*tt« (*T«<iBP2j: 

it % u-f «ags 1 u u k n > e^-^ 5 

saw-r =3 > h p-;uga 6 ^«-;WBB*6a>«#* a* 
l, tSp>hP-;u^M6(i. ^<D*i^*ai+rii«ffli 
«m2icM-aHtto)h>;#— fli««uiALr. &cc 

D^J>721"1 -3, 22-1-5. 2 3-(7Ifti§ 

(Daya^sBHjfi-rScfcdrcLr^So fcfc\ u— 

t «fcl\, 



*#Bfl2 0 0 1 -1 4 5 7 1 8 

[0 0 3 9] *fc % *X ha>tfo.— £ 5lcli/t?— ;u*T 
*Mttfl*»6li-miTB»* a ea)l)FrSB»n (6^-1 o 

ha>ea-^ 5^£=l> hP-;U^S6lcf?±fg^A< 

W*S*u 3>hP-;u3£B6lc£yu#«i£gB2lc 

f>|C. TfxX h3>ea~ $ 5|Z|*. JiIBCCD^y^2 

1- 1-3. 22-1-5. 2 3©8Stii©ftll«x 
K y1, y 2*(Dttfil. #*^7*lRia)ffl»ft*-V>» 
BiS£. *fc, lifilP 1 <tJTSSiiaP2i:<DSgSiD 

1 «i*tf>A*S*i«£#l::. t-^-4t^$W 

>bfa— * sin*. tt«ttiE3*ifc]<&<D^— *£Ktt* 

com*. xis<Dwm&m^w i )&^Tm^Z)& : ?[zL 

•in** iu«tossa2<t9j^i^a3^^»^fflm-r^ 

c<t-e. **»a*«i*»i=fr3<fe3rcLTt«fe^o 
[0040] ±e*— iu»aa>H-a*«*»t^fctt3B# 

2 *y =t;u7tp— juB^fmaFtfcjRtftb^t. l — -tF 
-ttuiini i f=j:y«»*ttr. nrauH-asn 1 ara 
«»a««2izw-»iiMefli»3b<A**#i. SA^icj:y 

#1HME«J8(*8(*. #CCD*y ^2 1 - 1 -3. 2 

2- 1-5. 23^b#A/D3>/<-^7^LT1 
/3 0 s e c(D7b-AL/- h "CfiSSIMl- "7 ^ 

u©*ya^*fra. 8ir««Lfca* 
ansa 9 1*. 7u-AB*»tr-^*-^Ka*tfT 

[004 1] ±B:7U— AIH«#e-**-;uK**£ 
I*. 1 /3 0 s e c-C&«WlzA***lT < £:?U— A 

feTP-^flt^-riBfjEWimffactic^y. 
gg^^aifflccD^>^2 1 - 1 ic*y»y 

[0042] ±EtK— JMDWMZ 1 *0)511jM»-C*-r 1 

4fcuT;u*-f A-c?a^-r4t*ic % iittffissB 



(8) 



^2 0 0 1 -1 4 5 7 1 8 



[0 0 4 3] ±IB?S5i-9— Tzru7^2±x+mj£Ltz&m. 

(A) ICTF^Tct^lC. ^E-£ — 4±<D^£<igfr£>±.(3 

/^^-^Ja±(c±Tlr«|^SI^r (ID fcJSfE-T^ 

[0044] BP*>. ^-^-4±f:$^^ti§CCD^ 
* ^ rt> £>SX y »A/f£#— JWDWitliillfi Lfd»£ ft &fc 
Able* *«tt«^€>Jtlz|fij^-3TI«*. tK¥^S-C^^ 

[0 0 4 5] ^/c. ag£<DJ&am±Efemict % ie 

(B) iC^-TctaiC. ^E-^-4±(7)«^a^^TlC 

2Hfti> (II) (D«K8^€). IS^Lfc/^^^-^ia±lc 
±Tlc»A<«5fiLT (3) lcft££. *c£»ita>*kK 
^ tmfeV$&o IH6 (C) (D) \Z7jk-? 

(DXjft^*t±»icft-3fcjSis*Kj!iH i £lti*u-c 

[0 0 4 6] ±lS(Dck^lC§iil(D^iS^H 1 £giS1$fcii 

tfJT»tt«P 2^6**jftirsft*-e<D*^»EllK i 
fcc*:i;»JW&«3(D&e«iE (^U^lz-i/aV) "T 

H2£**T<DM*<^* — 4lZ«**:h/Cl*4o ft 
2 1-1^3Si^ri>40)"^ 3^±X<D^F>^^^ 

[0047] -Jj s ^T^«ltHfflCCD^y : 722-1 
5-<tT*. B7|-^-r^aiC. -*0>itM£: LtS# 



«lc*s|ijfeS*±T^-rtt^a)*lP]J:y. ftilM*. S 

otl^i. wO)*ISlc«fcy«aj**tfcSlTjSG 1 lz&-5 
^E-^-±lcfcit^,^Ti&G 1 El4lr^^-fTS 
iilP 2^£>SEII<D&T£G 1 |CM**Tf«>flM§>iK2 
L r <*: <D cfc 3 ft Ml = ft 6 * £ ;H»«QS^S 9 £ £ 1/ 
«HW««3tfflt^rS»ttirtt«ttjEL. *-*-±iz 
mS&SlK2^a^LTl>^o ftfc. ±IBH«0®««kS 

[0048] ££|C % XU«ltt5fflCCD*>^ 2 3tr}§ 

»Lfc#-;uMt, JiEfciB*ic ur sulfa tffo 

*rt*y«H=a»KlE«e*fT^Tl*4. C(Dfl»z«fc 

«*TiGi0«BSfTi\ tt««jEic*yai»=r*i 

[004 9] ^E — £ — 4J- BStLlS^— 

[0 0 5 0] ft;b\ **^l*±ES6«S^«8l=l»ffi**t« 

*,<D-e(4ft<. &CCDiJ^72 1-1-3, 22-1 
-5. 2 3tWLtitffltt4»Wift<» ffl** 

icjs cr&gft ccD^y ^(Dfrz w&mm&m 2 iz« 

*^^»lCfBi:fcA/Du>/^— 5r 7. li«EtS«{*8 

fc * ;HJ|:«&5i3£B 9 (D^JlMigl 2 cut* S J: 

[0051] fl^TLi*. jiscom'nJjfanxis&ftttm 

SECCDijy 72 3<D^T*^S^CDig^<D«ia3t 
[0 0 5 2] *^>|C H jKD«E«0)^*ft/HLfcl^ 

iCtfaHLfcL^^I*. *»jiSl*ttJfflCCD*y^i:XU 
[0 0 5 3] *<D±. cn^lt;10L/r7P-;u?S3l(D©i» 




(9) 



2001-145718 



[0 0 5 4] 

ma. %ta. XK/5«iaa^ ; E-'S'-±-eiSsa<fT3 

exuvtttittjEmcj: u«mm< aib-ctui-ce 
a * mm izmmr & c t tfx- # § . 

[HSEOftWttKBl] 

[B1] *fSW<7)i+ai|Sg|Cfclt*=&CCD*>7OT 

i»a<aB*a±A^aT?)Lfcttfiia>«tiiiS0-c35« <) 

[02] (A) (B) (C) I*. SCCDAy^©* 
[B4] **W<Dtfa»«(rfc(t*fi-CCD*>^(D 



[16] (A) (B) (C) (D) |* % Sffi^(D«ltb 
[0 7] »Tjft©»itfcckt;*TjftttUttiH«*-r« 

£ tf&T £fe Hi tt;5E * ^"T SESS D T* & « „ 

[Bio] ;uiH»-c*y. (A) i*a«u 



[#^<7>tftE] 

2 IftAlSI 

3 «hipsb 

4 ^E~$ — 

6 3>hP-/l/SI 

8 !i&SE1S*yi(* 

9 MIMUWEB 

1 1 U— 

2 1-1-3 gS^&ajfflCCD** ^ 
2 2-1-5 SlT^^iaifflCCD^y ^ 
23 XUSfcUfflCCD**^ 



[HI 1 



IB5] 




NT 



21-2 21-3 22-K 22-2 22-3L .22-4 ,22-5 




IE 



17] 



E3 




